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A NEW APPROACH TO AVOID BUCKTTKir txt 

AN INTERHEMAlf Ss'L^Ef "^^"^ 

ABSTRACT 

A method is disclosed for redur-in„ 
buckling, also referred tn "'*'«="9 «>e effects of 

m.i^-, referred to as cracking or wrinkHn^ < 

."Ultxlayer heterostructures . The first step of th 
»ethod involves forming a planarization r 

semiconductor substrat! The a 
tungsten, titanium, t^talu: ^ 
silicon, polycrystalllne sificc; 1"" ' 
borophcsphosilicate glass ("bpsg' ; ^""P^ous silicon, 
("TEOS",. Next, a barrt r fuTh '^""^^''^^°"'>-ili«te 
is formed superjacent said ' ' structural integrity 

saidsubstrat!to a aas - Pl-nar.zation layer by exposing 
a reactive ^r inert 1 " " * ^''^ =-P-i-s 

on. Of J, L o K o°?"'"" 

based ga , :;i°=; and a Kluorine 

substantially ''ti:hr%:;^rge 'Ti:^Tzr' 

« ^= ^"perracLterr::; 

xne second layer comprises tungsten i-ii-^ • 
tantalum, copper ain«.-«„ • ^""^sten, titanium, 

upper, aluminum, single crvstai 
Polycrystalline silicon crystal silicon, 

V, ^ silicon, amorphous i i ^ ^ 

borophosphosilicate glass r..BPsr.n . silicon, 

("TEOS"). Finally J; ^ ^ '''' ^^''''^^''''y'-^^^^^osilicate 

least a te^erat^^^^^^^^^ '^^'^^ sufficiently to at ■ 

PlanarizatioTla'Ttr^ ' ™ ^° — 

dtion layer to expand according to a f'ir.o4. ^-u 

coefficient of e=cpansion, the second layer to e Jand 

to a second thermal coefficient cT according 

structural integrity of the barrier "11:^°"' -^^ 
This results in th^ u • ^® maintained. 

ia.er frol^ rhe^LrnT'^ia":: "trS"^ ^""^"^^"^ 

-^<iyer, thereby preventing the 
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planarization layer and the second layer from interacting 
during the heating step. Further, it enables the 
planarization layer to go through a solid state reaction and 
the second layer to obtain a uniform reflow. 
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